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(57) Abstract: 

PROBLEM TO BE SOLVED: To suppress a direct tunnel 
current of a gate insulating film, when a complementary 
MOS logic circuit is not operating for reduced power 
consumption by, related to a third power supply circuit, 
providing a field effect transistor, comprising a gate 
insulating film whose film thickness is equal to or more 
than a specific value. 

SOLUTION: An inverter IVN1 comprises a P-MOSFETP1 
and an n- MOSFETN1, while an inverter INV2 comprises 
a D-MOSFETP2 and an n- MOSFETN2. A p-MOSFETP3 
is connected, as a power supply circuit S1, to a pseudo 
power line V1, while an n-MOSFETN3 is connected as a 
power supply circuit S2 to a pseudo-GND line V2. A film 
thickness of a gate insulating film of the p-MOSFETP3 
and the n-MOSFETN3 is not limited. The thickness, 
however, of these gate insulating films is desirably 2.5 
nm or more. If the gate insulating film thickness is 
less than 2.5 nm, there may be cases in which a 
sufficient voltage may not be supplied to the 
pseudo-power source line V1 or the pseudo-GND line V2 



at operation of the inverters INV1 and INV2. 
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l&tfnT&o -f>^INV3ttpMOSFETP4S 
VnMOSFETN4A>6>^fig$iXT*J?3, pMOSF 
ETP4ttiiMLlCM^ nMO SFETN4 
&GUDmi.2l£mffiZilT^Zo ^t*j\ pMOSFE 
TP4MnMO S F E TN 4 (i-T*- h^M©^* 
4 nmCMOSFETt^S. 

[0 0 3 0] 01 (b) IZX^X. iS^TlttG 

ND«SL2tc:^^n> Sg?T2H:^-f ^fSWlKg 
mZtlT^Z. SLtc. i®¥T 3\*mMGNDUV 2tzm 
M^n. SS?T4(±-f Wt-* INV2{C^*nTVA 

■s. ^ t 5 &mmm&v 1 *t t 6 tt 

TV^o ^bT. 4i?T7tit««filL ltlfStt$nTV% 
5. 

[0 0 3 1] Mfcx 01 (b) CSnat, nMOS 



( 

9 

FETN lfctlgl Pt?*)\s2tzMf$.ZtlX&*), nMO 
SFETN3(i^2P>>x;i/{C^fiSi$nTV'.5. 

£^ pMOSFETP lttMlN^i;i/5{C 
Ml&ZtlTiit), pMOSFETP3ttS2N^x;i/6 
lZBf&ZtlT^&o SglN*x;i/5, I2N-) 

6 fiiFi 3N | )i;i'4 tip M*«ft«t6 1 tcffist: 

i:^2N^i^6i:*ss^,fl«jC«fi^$ns. 01 (b) 
fcH^fl&WpMOSFETP 2ttU i2NH;i;i/6 

A»e>«a«$nTv>njfs pmosfetp i tm— <om 

(b) {C07js;*;h.£VMiMOSFETN2B\ »2P>> 
3 tlX^tltt, nMOSFETN 1 fcl^I 

— ©Sg lP$^)\'2\ZM.f&$ixX^X&&^o 

mi<Dmmm<Dftm£-=>^xm.w-?Zo -f >m-*in 
v iminv 2i*biz%n&m®®&<DimwnK.x 

mmiz. fH^mmm^mm^h imgndsl 2*» 

&v>„ 06 (b) xtfc (c) n^-r»a» 

«S2 3xo:2 4<D£5temmmm<Dft$i&fi!ffltftiz>o 

pM0SFETP4ffl^-^81©lff)!)S4n 
m)&©TN pM0SFETP4T-©iSgEh>3.;i/^S!t© 

isttfwj^ns. dtitcit), E7 (a) k^ke 
mm2 5(o&oiznmmm<D&$iifiwm2tiz. sc, 
i p 2 tig 2 p * x/p 3 ^ #m$m£$mzn 

*l&t§#fi:%« 07 (a) (b) tc^-r»51««52 

x;i, 5 fcSB 2 N * 6 i; tfS^W tSfiig^ixT v% s 
©Tv A*/^ INI fc<gl^;i/©{s^#fiy#£ft;fc*§ 
£\ A#«g^ INI ^e,*agi^L 1 ^©WI»Sit©$g£ 

[ 0 0 3 3 ] pMOSFETP3MnMOSF 
E T N 3 ©y- b^JS©Mff tt^JfS^nS fc©f8:& 
Vt. @U pMOSFETP3oy-^glfi!2. 
5 nm^gfffcSi^ WW INV1MINV2 
©»#ifcfiiHLl^f.pM0SFETP3©y-h 
-Ni:SSit#Sfc*U nMOSFETN3®y-hiiiKf 
#2. 5nm*Iffe5i:, ^WWINVIMI 
NV2©ft#Kf{:nMOSFETN3oy-h4>f.GN 
DglL2^J:iSAs»5 0 ZOtztb, mumMUVl 

i^feS. pM0SFETP3WnM0SFE 
TN3©y-h^MiPtt2. 5nmW±T-fe5Cli:As 
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[0 0 3 4] #$8BJl©Sg 2 ©HUfifllCo^TiSiBJl 

*£U£0!l£*>01 (a) K^-f[gB&#88!tte>ftT 
V^So MO S FETALIS #*T,fc*:n;i/© 

^{ciibT, rnKDmrnrntmrn-tz. m2&*&w 
<om 2<DmmmKi&zmmmMo s*mt*-m®.*mTm 
*&)mwmx&Zo m2iz7ik-tm2<Dmmmiz]s^x, 

01 (b) Kra%-i-*leDSQK«f!lfcR|-«BlcttRI-«F^ft 
tiu STi p-)i;i/2B^3N'>i;h arttc^^nt 

10 V>S#, ®2P^x;i/3ttPS^ft^«lfcifig!^J5K 
£ftTV>3„ £-5bt\ SlP')i;i'2kS2Pe?xjl/ 

[0 0 3 5] c©fc», #ft?sii0!iic:fc^T*N a^ss^ 

INI Jc]gl/^;i/©M^«^f$nfeS^t nM O S F 
ETNltiag?h>^;i/«gSB:Jitn-rs 07 (a) M 

(b) Ksvrwisso 6<D£5i3Lm&mm<Dft£.&x> 

[0 0 3 6] #^Bj3©Sg3©§l|^£oV^fi&B.8 
#3IS£0!l£fc01 (a) lc^0g&^lt?,ttT 

20 *m&mt>m 2 (Dfmmtm&vi. mo sfet 
vBrnztitz* i;i/©i^icRi/t, ^i ousted fcffi 

03tt*^©tg3©HSE0iJC&£ffli#SMO 

s^^a*^-r«scB<jief®0-efe2.. 03K*vr§g 
3©^s(6^j^*v%t> 01 (b) ^Bi-mKommmt. 
m-%nz&m-tt^*tt\sx, *<Dmwtemfin&m&-? 

5. #SlffiS0!ltC;fcVNTfciU i2P^z;i/3lli3N->i 

;i/4brt£ft>fiK£*vT^Sjb^ iipe/x;v2ttPl* 

*Jls2tm2PV*Jl'3 t&m^LftlcmMZtiX^Z. 
30 [0 0 3 7] £©*:«>, #SiS603£:}3^-t*K A^SgJ? 

i n i ic-&v<)UDm^&&n2ntzm-&KinMo s f 
etn i\cmmv >^jvmmamh.T. 07 (a) m 
( b ) ^-tmmmm 2 6 © «t -5 & wi«ss©$b£#«] 

[0 0 3 8] PS¥i»#*tiLtlCi?t^£Jfcfi&-r3 

ti^-fcfcfc, Hui£©«J;ptcP'>x;i'2SV3SffiS{c«^, 
ft£&iii?-3N£x;i,4^#&5fc3&3#, NSf^ft 
a«t±C|l?SMtSS^Ctt, N^x;i/5StF6^ 

40 [0 0 3 9] 

[«W©«MH W±PS2&Ufc«k5t^ #SBBJ§(c«t*ifc^ 
SSfKI&lElE&fct&t* h ft Z h 9 > ^ * ©y- 

h*S<il8l©ffiyp£ 2 . 5nmtl±i:t-SCtt:«t»)> ffi 
4fSMO Si&3i|5i&©#lWI$fceS«*&@B&fcSKfta 

SMO SUSlHlliStlSIt £>ftfc«#*5&* b 7 yvx#<D 

t^jvtm i <D®MRvm 2 (owMt &mm?z 

ifiX'ZZo d©fc©, «^A»?>GND^i:8KnSM 
50 HMfl / <e«U 2. 5 nm*8l©y- MfiftK 
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o sm3®&#i&*&**ifc*B«3iMo s*m&mw.<D 
can (a) &*ftw<Dmi<D$zmmtz&zmffimM 

(b) ttPIb<tiMMMOS^^g^-r^ 

#mw*7jii-m&mmm®-z&z. 10 
[03] *&Bn<Dm3(D$mm£ftzftffimMos*m 

[04] «e*©IBMMMOS*a¥{*:^B{c:lfi^ii*nfc 
@SS&^-riIK0T:fe-2.. 

[05] ^KI¥6-2 9 8 3 4^&?aCg31S;**VfclI]li!& 
&^IB]gS0T-^S. 

[06] (a) &>f-Ymm(DmM1*2 . 5nm*| 
ffeSMOSFETiicf,^ m&om S^-riHlES0T- & 
»), (b) &lf (c) fcfc (a) tc^-rSKT'^UfcM 

mnm%7F-?m&mx-ib?><> 20 

[07] (a) M&«tJ8U¥£ 2 . Onmtbfct 

££1WP6 - 2 9 8 3 4^&*atcg3«£ftfcle]ll&{c$K 
ft£>«I«ifi£*vr[lS&0-e;&t), (b) ttc:©0gS^ 

tfj»rS0T-;&£. 

[08] 7-hwiumj£tmmt>*)\smm.£<Dm&it 
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[0 9] ^-h^bMJ»iiit^b>^«SKi:©||«S 

[010] y-Ymm»hv-?mMte>mm*m-$- 

1, 11; PS*i£te»« 
2,3, 12 ; P>>i;i/ 

4, 4a, 4b, 5, 6, 13; N^i^ 

2 1, 2 2, 2 3, 2 4, 2 5, 2 6 ; 

PI, P2, P3, P4, Pll, P12, P 1 3, P 

14, P21, P22;pMOSFET 

Nl, N2, N3, N4, Nil, N12, N 1 3, N 

14, N21,N22; nMOSFET 

INV1, INV2, INV3, INV11, INV1 

2, INV13;-f * 

LI, LI 1, LI 3, L21; MUU 
L2, L12, L14, L2 2 ;GNDi 

v i , v 1 1 ; rnxmum 

V2, VI 2 ;8afclGNDS§l 

SI, S2, S3, Sll, SI 2, S13;«^#tj£ 

mm 

INI, IN11, I N 2 1 ; Xfjm^- 
OUT1, OUT11, OUT21; fflTjSgH 1 
Tl, T2, T3, T4, T5, T6, T7, Til, 
T12, T13, T14, T15, T16, T 1 7 ; 4g 



[02] [03] 




PI, P3 : pMOSFBT 
Nl, N3 ; nMOSFET 

si, sa -.iSifmstBOS 



1 1 ps*aw«Hs 

1&04J 4 a. 4 b, 5, 6 ;N0*/w 




( 8 ) 
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[01] 




PI. P2» P3. P4;pMOSFET 
Nl, N2, N3, N4 ; nMOSFET 

si, 32, S3 ;wmmm 

1 ; P®¥##2£66 
2, 3 ; P^A/ 
4. 8. 6 : N^/t* 



[08] 



10? 




[05] 




Pll, P12;pMOSFET LI4 
Nil, Nl 2 ; nMOSFET 
311, 312 ;«£tftJgfeBft 



21. 22 timmt 



[06] 




N21, N22; nMOSFET 



23. 24:W&m 



( 9 ) 



nmy- 11-150193 



[07] [09] 




SI I INVn SI2 




II 12 13 

PH. P12, P13, PHipMOSFET 
Nl 1, Nl 2, Nl 3, Nl 4 ; nMOSFET 

si i, si2 -.nsmrnvz 

' 25, 2 6 ; MiSmSt 

l l : P31¥«ft££ 

1 2 ; PV^A* 

1 3 : 



[010] 




0 2 4 6 8 10 



